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Since introduction into commercia
market by Sony Energytec lithium-ion cdls are
sedng a burgeoning growth as the power source
of choice for a variety of eledronic gadgets
including cdl-phore, camcorder etc. Further,
these ae being considered for use in military
and space gplications. This chemistry has a
favorable wmmbination o energy and pawver.
Although the energy/power performance of the
cdl at or near room temperature is good that at
sub-ambient temperatures, espedally below
0°C, is less than satisfadory. The probable
cause for the poa performance has been
investigated by Nagasubramanian et al*. and
others? and hes been associated with the large
incresse in the cdhode-electrolyte interfacia
resistance A good low temperature
performanceis a prerequisite for accetance for
use in military and space gplicaions. One of
the ways to mitigate the growth o the cahode-
eledrolyte interfadal resistance is to use other
novel fluorocarbonate solvents in the place of
the conwventional organic dedrolytes based on
dimethyl carborete (DMC), diethyl carborete
(DEC) etc.

In this work we have studied the
performance taracteristics of MCMB carbonin
trifluoroethyl methyl carborete (S3F-EMC) and
trifluoroethyl ethyl carbonate (3F-DEC) mixed
with ethylene carbonate (EC) and popylene
caborete (PC). The structures of the fluoro
compound are given below.

1- EC_EMC, 2-EC_F-EMC and 3-PC_F-EMC
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Figure 1. Charge/discharge
characteristics of MCMB cabon in EC-EMC,;
EC —-F EMC and PC-F_EMC containing 1 M
LiPFg at room temperature.
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Binary electrolytes of one of the fluoro-solvents
mixed with either PC or EC containing 1 M
LiPFs were used in this dudy. MCMB cabon
eledrodes were evaluated in these dedrolytes
in “Tee” cells. Charge/discharge charaderistics
of MCMB in fluorocaborete and norfluoro-
caborete dectrolytes are compared in Figure 1.
The fluorocarborate dectrolytes perform better
than the norfluorocarbonate dectrolytes.
Around 306 more reversible caacity was
observed on cabon in fluorocaborate
eledrolytes over the norfluorocarbonate
eledrolytes. The superior performance of the
fluorocarbonate dedrolytes might have cme
from lower cdl impedance We measured the
impedance of the cells at different temperatures.
NyQuist plots of impedance @ RT are given in
Figure 2.

Comparison of EC_F-EMC and ECE-MC-Carbon. OCV~50 mV.
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Figure 2. Impedance behavior of MCMB
cabonin dfferent binary eledrolytes at RT.

The behavior at other temperaturesis smilar to
the RT behavior. Theimpedance plots clealy
show lower total cdl impedance and avirtua
absenceof the interfadal impedanceloopfor
the fluorocarborete-containing eledrol yte. Data
on cahode half-cell andfull cdl studieswill be
discussed at the meding.
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